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CUAPTER 1117

OILWATER SEPARATORSSEPARATOR

11171 OVERVIEW

OILWATER SEPARATORSSEPARATOR HAVE LIMITED APPLICATION IN STORMWATER TREATMENT BECAUSE THEIR

TREATMENT MECHANISMSMECHANISM ARE NOT WELLSUITED TO THE WASTEWATER CHARACTERISTICSCHARACTERISTIC OF
STORMWATER RUNOFF IE HIGHLY VARIABLE FLOW WITH HIGH DISCHARGE RATESRATE TURBULENT

FLOW REGIME LOW OIL CONCENTRATION HIGH SUSPENDED SOLIDSSOLID CONCENTRATION IN

ADDITION SEPARATORSSEPARATOR CAN REQUIRE INTENSIVE MAINTENANCE FURTHER RESTRICTING THEIR

DESIRABILITY AS STORMWATER TREATMENT EMP THE PRIMARY USE OF OILWATER SEPARATORSSEPARATOR
WILL BE IN CASESCASE WHERE OIL SPILLSSPILL ARE CONCERN IN WHICH CASE SPILL CONTROL SC
TYPE SEPARATOR MAY BE SPECIFIED THERE WILL BE BUT FEW OTHER CASESCASE WHERE AN

OILWATER SEPARATOR WOULD BE REQUIRED AS OTHER BMP5 ARE MORE APPROPRIATE FOR

CONTROLLING OIL SOURCE CONTROL IN PARTICULAR SHOULD BE THE FIRST OPTION AND MAY

NEGATE THE NEED FOR SPECIAL TREATMENT OTHER THAN TO CAPTURE SPILLSSPILL THE USE OF

OILWATER SEPARATORSSEPARATOR WILL BE RESTRICTED TO DEVELOPMENT SITESSITE THAT HAVE HIGH OIL AND

GREASE LOADINGSLOADING SUCH AS PETROLEUM STORAGE YARDSYARD AND VEHICLE STORAGE ARIDOR
MAINTENANCE FACILITIESFACILITIE SEE CHAPTERSCHAPTER 14 AND IV2 FOR LAND USESUSE WHICH REQUIRE

OILWATER SEPARATORS THERE MAY BE SOME CASESCASE THAT WARRANT THE USE OF OILWATER
SEPARATORSSEPARATOR DUE TO HIGH VEHICULAR TRAFFIC THESE WILL HAVE TO BE ASSESSED ON CASE
BYCASE BASISBASI BY THE LOCAL GOVERNMENT

SAND FILTRATION AND OIL ABSORBENT MATERIALSMATERIAL ARE BEING INVESTIGATED AS ALTERNATIVESALTERNATIVE
TO OILWATER SEPARATORSSEPARATOR WHILE THERE IS VERY LIMITED DATA ON THE EFFECTIVENESSEFFECTIVENES OF
SAND FILTRATION FOR TREATING OIL THISTHI PRACTICE DOESDOE HAVE AN ESTABLISHED RECORD OF

TREATMENT OF OTHER POLLUTANTSPOLLUTANT AND EFFECTIVE TREATMENT OF OIL MAY ALSO BE

ACCOMPLISHED SAND FILTRATION IS TO BE CONSIDERED AN ALTERNATIVE TO OILWATER
SEPARATORSSEPARATOR ON AN INTERIM BASISBASI UNTIL FURTHER DATA IS COLLECTED SEE CHAPTER 1113
FOR DETAILSDETAIL ON SAND FILTRATION BMPS

ABSORBENT MATERIALSMATERIAL ARE ANOTHER ALTERNATIVE WHOSE USE HAS BEEN PIONEERED BY METRO IN

KING COUNTY WIDELY USED FOR CONTROLLING SPILLSSPILL THESE PILLOWSPILLOW HAVE BEEN

INSTALLED IN STORM DRAIN INLETSINLET AS MECHANISM TO ABSORB FREE OIL FROM SURFACE WATER

RUNOFF LIMITED DATA IS AVAILABLE TO ASSESSASSES THEIR EFFECTIVENESSEFFECTIVENES AND SOME

OPERATIONAL PROBLEMSPROBLEM HAVE OCCURRED THE DISPOSAL OF THESE PILLOWSPILLOW ONCE THEY ARE
EXHAUSTED CAN BE PROBLEM AS WELL

THREE TYPESTYPE OF OILWATER SEPARATORSSEPARATOR ARE DISCUSSED IN THISTHI CHAPTER

BMP RO05 SPILL CONTROL SCTYPE SEPARATOR
BMP ROLO API SEPARATOR
BMP RO15 COALESCING PLATE SEPARATOR CPS

SEE FIGURESFIGURE 11171 11172 AND 11173 FOR ILLUSTRATIONSILLUSTRATION OF THESE BMPS

BECAUSE SEPARATORSSEPARATOR ARE USUALLY MANUFACTURED UNITSUNIT RATHER THAN CONSTRUCTED UNITSUNIT
ONLY LIMITED DETAILSDETAIL WILL BE PROVIDED IN THISTHI CHAPTER IF OILWATER SEPARATORSSEPARATOR ARE
TO BE USED THEN AN APPROPRIATE MANUFACTURER OR SUPPLIER SHOULD BE CONTACTED

FOR USEFUL DISCUSSION OF OIL TREATMENT OF STORMWATER RUNOFF THE READER IS REFERRED
TO THE PUBLICATION OIL AND WATER DONT MIX THE APPLICATION OF OILWATER SEPARATION
TECHNOLOGIESTECHNOLOGIE IN STORMWATER QUALITY MANAGEMENT METRO OCTOBER 1990
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FIGURE 11171
SCTYPE SEPARATOR
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11172 PLANNING CONSIDERATIONSCONSIDERATION AND GENERAL DESIGN CRITERIA

IF AN OILWATER SEPARATOR IS USED PRIMARILY FOR TREATMENT AND NOT SPILL CONTROL
IT SHOULD BE LOCATED OFFLINE FROM THE PRIMARY CONVEYANCEDETENTION SYSTEM THE

CONTRIBUTING DRAINAGE AREA SHOULD BE COMPLETELY IMPERVIOUSIMPERVIOU AND AS SMALL AS NECESSARY
TO CONTAIN THE SOURCESSOURCE OF OIL NONSOURCE CONTRIBUTING AREASAREA ONLY INCREASE THE SIZE
AND COST OF THE SEPARATOR AND DO NOT IMPROVE EFFECTIVENESS UNDER NO
CIRCUMSTANCESCIRCUMSTANCE SHOULD ANY PORTION OF THE CONTRIBUTING DRAINAGE AREA CONTAIN DISTURBED
PERVIOUSPERVIOU AREASAREA WHICH CAN BE SOURCESSOURCE OF SEDIMENT

DESCRIPTION THERE ARE THREE GENERAL TYPESTYPE OF SEPARATORS THE FIRST TYPE IS THE
SPILL CONTROL SEPARATOR SC IT IS SIMPLE UNDERGROUND VAULT OR MANHOLE WITH

OUTLET FIGURE 11171 THE SCSEPARATOR IS EFFECTIVE AT RETAINING ONLY SMALL
SPILLS THE SCSEPARATOR WILL NOT REMOVE DILUTED OIL DROPLETSDROPLET SPREAD THROUGH THE
STORMWATER FROM OILCONTAMINATED PAVEMENT

THE OTHER TWO TYPESTYPE OF SEPARATORSSEPARATOR CAN REMOVE DISPERSED OIL THE AMERICAN PETROLEUM
INSTITUTE API SEPARATOR FIGURE 11172 AND COALESCING PLATE SEPARATOR CPS
FIGURE 11173
THE APISEPARATOR IS LONG VAULT OR BASIN WITH BAFFLESBAFFLE TO IMPROVE THE HYDRAULIC
CONDITIONSCONDITION FOR TREATMENT LARGE APISEPARATORSAPISEPARATOR MAY HAVE SOPHISTICATED MECHANICAL
EQUIPMENT FOR REMOVING OIL FROM THE SURFACE AND SETTLED SOLIDSSOLID FROM THE BOTTOM
HOWEVER MOST APPLICATIONSAPPLICATION WILL USE THE SIMPLE SYSTEM AS ILLUSTRATED

THE CPSSEPARATOR CONTAINSCONTAIN BUNDLE OF PLATESPLATE MADE OF FIBERGLASSFIBERGLAS OR POLYPROPYLENE
THE PLATESPLATE ARE CLOSELY SPACED DEPENDING ON THE MANUFACTURER ANDOR APPLICATION
THE PLATESPLATE MAY BE POSITIONED IN THE BUNDLE AT AN ANGLE OF 45 TO 600 FROM THE
HORIZONTAL

THE CLOSELY SPACED PLATESPLATE IMPROVE THE HYDRAULIC CONDITIONSCONDITION IN THE CPSSEPARATOR
PROMOTING OIL REMOVAL THE PRIMARY ADVANTAGE OF THE CPSSEPARATOR IS ITS ABILITY TO

THEORETICALLY ACHIEVE EQUAL REMOVAL EFFICIENCIESEFFICIENCIE WITH ONEFIFTH TO ONEHALF THE

SPACE NEEDED BY THE API SEPARATOR WHEN DESIGNED TO REMOVE THE SAME SIZE DROPLETS

TYPE OF SEPARATOR REQUIRED

LAND USESUSE THAT MUST USE AN API OR CPSSEPARATOR ARE IDENTIFIED IN CHAPTER 14 AND IN

CHAPTER IV2 THE OWNER MAY CHOOSE BETWEEN THE API OR CPSSEPARATOR USING THE
DESIGN CRITERIA OUTLINED BELOW OTHER LAND USESUSE OR BUSINESSESBUSINESSE SHOULD USE THE SC
SEPARATOR FOR SPILL CONTROL AS NEEDED

EFFLUENT GUIDELINE

ECOLOGY REQUIRESREQUIRE THAT STORMWATER HAVE NO VISIBLE SHEEN AVERAGE LESSLES THAN 10 MGI
DAILY AND AT NO TIME EXCEED DAILY MAXIMUM OF 15 MGI

DESIGN CRITERIA

REQUIREMENTSREQUIREMENT REGARDLESSREGARDLES OF SEPARATOR TYPE

1 SEPARATORSSEPARATOR SHOULD PRECEDE ALL OTHER TREATMENT AND STREAMBANK EROSION CONTROL
BMPS

2 APPROPRIATE REMOVAL COVERSCOVER MUST BE PROVIDED THAT ALLOW ACCESSACCES FOR OBSERVATION
ARID MAINTENANCE
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3 STORMWATER FROM BUILDING ROOFTOPSROOFTOP AND OTHER IMPERVIOUSIMPERVIOU SURFACESSURFACE NOT LIKELY TO

BE CONTAMINATED BY OIL SHALL NOT DISCHARGE TO THE SEPARATOR

4 ANY PUMP MECHANISM SHALL BE INSTALLED DOWNSTREAM OF THE SEPARATOR TO PREVENT

OIL EMULSIFICATION

ADDITIONAL REQUIREMENTSREQUIREMENT FOR API AND CPSSEPARATORSCPSSEPARATOR

1 SEPARATORSSEPARATOR ARE TO BE SIZED FOR THE 6MONTH 24HOUR DESIGN STORM LARGER
STORMSSTORM SHALL NOT BE ALLOWED TO ENTER THE SEPARATOR THE USE OF AN

ISOLATIONDIVERSION STRUCTURE IS RECOMMENDED SEE CHAPTER 1113 FOR DETAILS

2 SEPARATORSSEPARATOR SHALL HAVE FOREBAY TO COLLECT FLOATABLESFLOATABLE AND THE LARGER
SETTLEABLE SOLIDS ITS SURFACE AREA SHALL NOT BE LESSLES THAN 20 SQUARE FEET

FT2 PER 10000 FT2 OF THE AREA DRAINING TO THE SEPARATOR

ADDITIONAL REQUIREMENTSREQUIREMENT FOR CPSSEPARATORSCPSSEPARATOR

1 PLATESPLATE SHALL NOT BE LESSLES THAN 34 INCH APART

2 THE ANGLE OF THE PLATESPLATE SHALL BE FROM 45 TO 60 FROM THE HORIZONTAL

ABSORBENT PILLOWSPILLOW MAY BE USED IN SEPARATORS FOR API AND CPSTYPE SEPARATORSSEPARATOR THEY
SHOULD BE PLACED IN AN AFTERBAY WITH THE SCSEPARATOR ABSORBENT MATERIALSMATERIAL SHOULD

BE PLACED IN THE MANHOLEVAULT USED ABSORBENT PILLOWSPILLOW WILL NEED TO BE PROPERLY
DISPOSED OF

SIZING PROCEDURE

OIL DROPLETSDROPLET EXIST IN WATER IN WIDE DISTRIBUTION OF SIZES THE SEPARATOR
THEREFORE IS SIZED TO REMOVE ALL DROPLETSDROPLET OF PARTICULAR SIZE ARID GREATER WHICH WILL

ENSURE THAT SUFFICIENT OIL IS REMOVED TO ACHIEVE THE EFFLUENT STANDARD

APISEPARATORSAPISEPARATOR ARE USUALLY SIZED TO REMOVE OIL DROPLETSDROPLET 150 MICRON IN SIZE AND

LARGER SMALLER DROPLETSDROPLET RISE SO SLOWLY AS TO REQUIRE RELATIVELY LARGE VAULT
CPSSEPARATORSCPSSEPARATOR ARE COMMONLY SIZED TO REMOVE 60 OR 90 MICRON AND LARGER OIL DROPLETS

THERE ARE NO DATA ON THE SIZE DISTRIBUTION OF DISPERSED OIL IN STORMWATER FROM

COMMERCIAL OR INDUSTRIAL LAND USESUSE WITH THE EXCEPTION OF PETROLEUM PRODUCTSPRODUCT STORAGE
TERMINALS THESE DATA INDICATE THAT BY VOLUME ABOUT 80 PERCENT OF THE DROPLETSDROPLET ARE

GREATER THAN 90 MICRON LESSLES THAN 30 PERCENT ARE GREATER THAN 150 MICRONS FOR

THISTHI MANUAL BOTH THE API AND CPSSEPARATOR ARE SIZED TO REMOVE 60 MICRONSMICRON AND LARGER

DROPLETSDROPLET AT TEMPERATURE OF 10C GIVING RISE RATE OF 0033 FEET PER MINUTE THE

REQUIREMENT FOR TREATMENT OF 60 MICRON AND LARGER SIZED DROPLETSDROPLET MAY PRECLUDE THE

USE OF API SEPARATORS

APISEPARATOR SIZING

APISEPARATORSAPISEPARATOR ARE SIZED USING THESE GENERAL GUIDELINES

HORIZONTAL VELOCITY FPRN OR 15 TIMESTIME THE RISE RATE WHICHEVER IS SMALLER

RISE RATE OF 0033 FTMM IS RECOMMENDED

DEPTH OF TO FEET

DEPTH TO WIDTH RATIO OF 03 TO 05

WIDTH OF TO 16 FEET
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BAFFLE HEIGHT TO DEPTH RATIOSRATIO OF 085 FOR TOP BAFFLESBAFFLE AND 015 FOR BOTTOM
BAFFLESBAFFLE

THE SEPARATOR IS FIRST SIZED FOR DEPTH USING THE EQUATION

DEPTH Q2VH2

WHERE DESIGN FLOW CFM

VH DESIGN HORIZONTAL VELOCITY FPM 050 15 TIMESTIME 0033

CALCULATE THE WIDTH USING THE ABOVE RATIOSRATIO IE 03 TO 05 DEPTHTOWIDTH RATIO

THEN CALCULATE LENGTH USING THE EQUATION

DEPTH Q2VH2 Q2VH2
LENGTH VH 050

RISE RATE 0033 0066

CPSSEPARATOR SIZING

CALCULATE THE PROJECTED HORIZONTAL SURFACE AREA OF PLATESPLATE REQUIRED USING THE

FOLLOWING EQUATION

RISE RATE

WHERE PROJECTED SURFACE AREA OF THE PLATE FT2 NOTE THAT THE ACTUAL

SURFACE AREA AA COSINE

ANGLE OF THE PLATESPLATE WITH THE HORIZONTAL IN DEGREESDEGREE USUALLY VARIESVARIE FROM

4560 DEGREES

DESIGN FLOW CFM
RISE RATE RECOMMEND USING 0033 FTMM

MANUFACTURERSMANUFACTURER OF PLATE PACKSPACK PROVIDE STANDARD SIZE PACKAGESPACKAGE WHICH ARE RATED AT

PARTICULAR FLOW USUALLY IN GPM HOWEVER AS THE MANUFACTURERSMANUFACTURER FLOW RATING IS FOR

CONDITIONSCONDITION DIFFERENT THAN USED ABOVE THE ENGINEER MUST COMPARE THE PLATE SURFACE

AREA WITH THE ABOVE CALCULATION DO NOT CONFUSE THE PROJECTED PLATE AREA WITH

ACTUAL PLATE AREA SEE FIGURE 11174
THE WIDTH DEPTH AND LENGTH OF THE PLATE PACK AND THE CHAMBER IN WHICH THE PLATE

PACK IS PLACED IS COMPLETELY FLEXIBLE AND IS FUNCTION OF THE PLATE SIZESSIZE PROVIDED

BY THE PARTICULAR PACK MANUFACTURER AND STANDARD SIZE VAULTSVAULT THAT ARE AVAILABLE FOR
SMALL SITES

11173 CONSTRUCTION AND MAINTENANCE

CONSTRUCTION SPECIFICATIONSSPECIFICATION

THERE ARE NO SPECIAL CONSTRUCTION CONSIDERATIONS

11175 FEBRUARY 1992

KCSIIP4 35281



STORMWATER MANAGEMENT MANUAL FOR THE PUGET SOUND BASIN

FIGURE 11174 CROSSSECTION OF CPS OILWATER SEPARATOR

MAINTENANCE

OILWATER SEPARATORSSEPARATOR MUST BE CLEANED FREQUENTLY TO KEEP ACCUMULATED OIL FROM

ESCAPING DURING STORMS THEY MUST ALWAYSALWAY BE CLEANED BY OCTOBER 15 TO
REMOVE MATERIAL THAT HAS ACCUMULATED DURING THE DRY SEASON AND AGAIN AFTER

SIGNIFICANT STORM IN ADDITION

1 THE FACILITY SHALL BE INSPECTED WEEKLY BY THE OWNER

2 OIL ABSORBENT PADSPAD ARE TO BE REPLACED AS NEEDED BUT SHALL ALWAYSALWAY BE REPLACED
IN THE FALL PRIOR TO THE WET SEASON AND IN THE SPRING

3 THE EFFLUENT SHUTOFF VALVE IS TO BE CLOSED DURING CLEANING OPERATIONS

4 WASTE OIL AND RESIDUALSRESIDUAL SHALL BE DISPOSED IN ACCORDANCE WITH CURRENT LOCAL

GOVERNMENT HEALTH DEPARTMENT REQUIREMENTS

5 ANY STANDING WATER REMOVED DURING THE MAINTENANCE OPERATION MUST BE DISPOSED
TO SANITARY SEWER AT DISCHARGE LOCATION APPROVED BY THE LOCAL GOVERNMENT

6 ANY STANDING WATER REMOVED SHALL BE REPLACED WITH CLEAN WATER TO PREVENT OIL

CARRYOVER THROUGH THE OUTLET WEIR OR ORIFICE
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